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Plant Food 
• 

Relation to Soil Fertility * In 

The Problem of Restoring American Soil and Maintaining Prosperity 

RECENT publications from the Federal Bureau of Soils 
have strongly 8.mrmed that th,:)re is no neces.9ity of apply
ing plant food in the restoration and maintenance of soil 
fertility. Two principal questions are raised: First, 
Does plant food applied increase crop yields in harmony 
with recognized soil deficiencies and crop requirements? 
Second, Will the rotation of crops maintain the produc
tive power of the soil by avoiding injury from possible 
toxic excreta from plant roots? I shall try to present 
facts and ·data and exact quotations rather than my own 
opinions concerning these questions of such fundamental 
importance in relation to systems of permanent agricul
ture. 

In 1804 DeSaussure, the French scientist, first gave 
the world a correct and almost complete statement con
cerning the sourceS of the food of plants, including not 
only the confirmation of Senebier's discovery of the fixa
tion of carbon in the formation of carbohydrates, but also 
the evidence of plant requirements for the essential min
eral elements secured from the soil 

Sir Humphrey Davy and Baron vOli Leibig did much 
t� popularize this information during the following half 
century; and they were followed by Lawes and Gilbert, 
whose extensive and long-continued investigations fur
nished the needed proof that the soil must furnish nitro
gen as well as the mineral elements; and finally, only 
twenty-five years ago, Hellriegel discovered the sym
biotic relationship between legumes and bacteria which 
gives access to the inexhaustible supply of atmospheric 
nitrogen for soil enrichment. 

Briefly, it might be said that for nearly a century the 
world of science has accepted and taught, and the world 
of advanced agricultural methods has practised, the doc
trine that soil fertility maintenance and soil enrichment 
require the restoration or addition of plant food, includ
ing particularly phosphorus and nitrogen, which are most 
likely to become deficient in normal soils, potassium 
where needed, and sometimes lime or limestone, which 
always supplies calcium, and magnesium as well if dolo
mitic limestone be used. Of the other five essential ele
ments, carbon and oxygen are' secured from the carbon 

. dioxid of the air, hydrogen from water, and iron from the 
in�xhaustible supply in the soil; while the sulphur 
brought to the soil ill rain and otherwise from the atmos
pheric supply, resulting from combustion and decomposi
tion of sulphur-bearing materials, supplemented by the 
soil's supply and by that returned in crop residues, ap
pears to be sufficient to meet the plant requirements and 
the loss by leaching. 

After nearly a century of the increasing agricultural 
practise of this doctrine on much of the farm land of Ger
many, France, Belgium, Holland, Denmark and the 
British Isles, those countries have approximately doubled 
their average acre-yields. ,The ten-year average yield of 
wheat in the United States is 14 bushels per acre, while that 
in Europe has gone up to 29 bushels in Germany, to 33 
bushels in Great Britain, and to more than 40 bushels per 
acre in Deninark. The annual application of phosphorus 
even to the soils of Italy haa already become greater than 
the phosphorus content of all the crops removed. The ex
portation of our highe",t grade phosphate rock from the 
United States .to Europe now exceeds a million tons a 
year, carrying away from our own country twice as much 
phosphorus as is required for the annual wheat crops of 
all the States, and millions of acred of farm land in our 
own Eastern States have already been agriculturally 
abandoned, because of depleted fertility and reduced 
productive power; 80 that it is now impossible for our 
congressmen to enter the capital of the United States 
from any direction.without passing abandoned farms. 

Ultimate analysis has shown that the most common 
loam soil of southern Maryland,l almost adjoining the 
District of Columbia, contains only 160 pounds of phos
phorus; 1,000 pounds of caJcium and about 900 pounds 
of nitrogen'in"two million pounds of surfR.ce soil, corres
ponding approximately' to an acre of land 6 2/3 inches 
deep; The clover crops harvested from the rich garden 
soil at Rothamsted in eight consecutive yeara removed 
more phosphorus and calcium from the soil than the total 
amounts contained in the plowed soil of this worn-out 
Maryland land, whose total nitrogen content is also less 
than would be required for seven such crops of corn as 
we harvest on good land in th� central west, which, how-
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ever, contains ten times as much of these .plant foods as 
the depieted Maryland soil. 
. During the last ten years our population increased 21 
per cent, the same as during the preceding decade, while 
the acreage of farm lands increased only 5 per cent, and 
the Federal Government reports all futUre possible in
crease in farm land at only 9 per cent of our present 
acreage. 

Average crop yields for four ten-year periods are now 
reported by the United States Department of Agricul
ture. A comparison of two twenty-year averages shows 
increased acre-yields of 1 bushel for wheat and � bushel 
for rye, while the yield of corn has decreR.sed 1 � bushels 
and the yield of potatoes has decreased 7 bushels per 
acre, by twenty-year averages. These crops represent 
our greatest sourlles of human food, even our supply of 
meat being largely dependent upon the corn crop. Less 
than twenty-year averages are not trustworthy for a con
sideration of any small increase or decrease in yield per 
acre. It should be noted that during the last forty years 
vast areas of virgin wheat land ha"e been put under cul
tivation, including t4e Dakotas, which now produce more 
wheat than all the States east of the Mississippi, save 
only Indiana and Illinois. . A comparison of the last five years with the average 
of the five years ending with 1900 shows that our wheat 
exports decreased during the decade from 198 million to 
116 million bushels, and that our corn exports decreased 
from 193 million to 57 million bushels. 

Thus we have fed our increasing population not by 
increasing our acr&:yields, but by a slight increase in the 
acreage of farm land, and by a large decrease in our 
exportation of food stuffs; and the fact must be plain 
tha.t before another decade shall have passed we shall 
reach the prR.ctical limit of our relief in both of these 
directions. . 

Indeed, a most common subject already discusseq. in 
the press and investigated by national, State and city 
authorities during the last three or four years is the high 
cost of plain living. 

With these facts and statistics before us, let us consider 
the actual results secured from field and laboratory in
vestigations: 

Where wheat has been grown every year since 1844 on 
Broadbalk Field at Rothamsted, England, the average 
yield for fifty-five years has been 12.9 bushels per acre on 
unfertilized land, 35.5 bushels where heavy annual appli
cations of farm manure have been made, and 37.1 bushels 
per acre where slightly less plant food has beeJ;l applied 
in commercial form. 

Barley grown every year on Hoos Field at Rothamsted 
has produced, for the same fifty-five years, an average 
yield of 14.8 bushels on unfertilized land, 47.7 bushels 
with farm manure and 43.9 bushels where much less plant 
food was applied in commerical form. 

Potatoes grown for twenty-six consecutive years, also 
on Hoos Field at Rothamsted, produced, on an average, 
51 bushels per acre on unfertilized land, 178 bushels 
where farm manure was used (reinforced with acid phos
phate during the first seven years), and 203 bushels 
where plant food was applied in commercial form. The 
first year of this investigation the unfertilized land pro
duced 144 bushels, land receiving farm manure alone 
produced 159 bushels and land fertilized with commer
cial plant food produced 328 bushels per acre. 

Director A. D. Hall, of the Rothamsted Experiment 
Station, makes the following statement on pages 95 and 
96 of his book on "The Rothamsted Experiments:" 

"On ,the plots receiving farmyard manure, and even 
on ,those reCeiving only a complete artificial manure, the 
crop was maintained in favorable seasons. No falling
off was observed which could be attributed to the land 
having becoining 'sick' through the continuous growth of 
the same crop; or through the accumulation of disease in 
the soil." 

In commenting upon these same experiments, Milton 
Whitney, Chief of the United States Bureau of Soils, 
makes the following statement in Farmera' Bulletin No. 
257, page 14: 

"One of the most interesting instances going to show 
that toxic substances are formed and that what is poison
ous to 0I1e crop is not necessarily poisonous or injurious to 
another is a series of experiments of Lawes and Gilbert 
-the growing of potatoes for about fifteen years on the 
same field. At the end of this period they got the �oil 
into a condition in which it would not grow potatoes at 
all. The soil was exhausted, and under tbe older ideas, it 
was necessarily deficient in some plant food. It seems 
strange that, under our old ideas of soil fertility, if the 
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soii became exhausted for potatoes, it should grow any 
other crop, because the usual analysis shows the same 
constituents present in all of Ol1r plants, not in the same 
proportion, but all are present and all necessary, so far as 
we know. This field was planted in barley, and on this 
experimental plot that had ceased to grow potatoes they 
got 75 bushels of barley." 

. 

If, now, we turn to the actual records of the Rotham
sted experiments we find that the first crop of barley 
grown after twenty-six years of potatoe5 was 33.2 bushels 
per acre on unfertilized land, only 24.8 bushels where 
minerals' alone had been used and the soil depleted of 
nitrogen by the potato crops, 67 bushels per acre where 
minerals and nitrogen had been used, and 72.4 bushels 
where farm manure had been applied for twenty-six 
years. We also find in strict harmony with Director 
Hall's statement, that the largest average yield of pota
toes from the farm manure plots (3 and 4), either for one 
year or for five yeara, was secured after potatoes had been 
grown on the same land for more than fifteen years. 

On permanent meadow land at Rothamsted, the aver
age yield of hay for fifty yeara was 1 � tons per acre on 
unfertilized land, and more than 4 tons per acre on land 
heavily fertilized with commercial plant food. During 
the last ten years of this fifty-year period the unfertilized 
land has produ�d an average yield of 1,863 poun� of 
hay, while the fertilized land has produced 8,490 pounds 
per acre. 

On Barn Field at Rothamsted, mangels were grown for 
thirty yeara. The average yield per acre was 4� tons on 
unfertilized land, 19 � tons where farm manure had been 
applied, and 29 tons per acre where the farm manure had 
been reinforced with nitrogen and phosphorus in com� 
mercial form. 

In 1902 the Univeraity of Illinois began a series of 
experiments on the common corn-belt prairie land in 
McLean County, on a field which had grown no wheat 
for thirty-two years. We firat grew wheat in 1905. 
Four plots not receiving phosphorous produced, respec
tively, 28.8 bushels, 30.5 bushels, 33.2 bushels and 29.5 
bushels of wheat per Mre; while four other plots which 
differed from these only by the addition of phosphorus, 
at the rate of 25 pounds of that element in 200 pounds of 
steamed bone meal per acre per annum, produced 39.2 
b�hels, 50.9 bushels, 37.8 bushels and 51.9 bushels 
respectively, per iwre. Six yeara later wheat was again 
grown on this land, when the four plots not receiving 
phosphorus produced, respectively, 22.5 bushels, 25.6 
bushels, 21.7 �ushels and 27.3 bushels per acre, and the 
other four plots, which differ froni these in treatment 
only by the phosphorus applied during the ten years, 
produced 57.6 bushels, 60.2 bushels, 54.0 bUl!hels and 
60.4 bushels, respectively of wheat per acre, this being 
the second crop of wheat �own on this land in forty . 
years. 

This most comm(;m prairie land of the Illinois corn belt 
contains 600 pounds of phosphorus and 18,000 pounds 
of potassium per million of surface soil, while one million 
poUHds of the subsoil contains 450 pounds of phosphorus 
and 27,000 pounds of potassium. This is the type of soil 
on which, as an average of four different tests each year 
under four different conditions of soil treatment, the addi
tion of phosphorus produced an increase in yield per R.cre 
of 9.6 bushels of corn in 1902, of 17.8 bushels of c�rn iIi 
1903, of 14.8 bushels of oats in 1904, of 14.4 bushels of 
wheat in 1905, of 1.46 tons of clover in 1906, of 18.8 
bushels of corn in 1907,' of 17.3 bushels of corn in 1908, of 
15.2 bushels of oats in 1909, of 2.56 tons of clover in 
1910 and an average increase of 33.8 bushels of wheat per 
acre in 1911. 

As an average of four similar tests during the ten years, 
applications of potassium (costing the same as the phos
phorus) increased the yield of corn by 3.1 bushels, de
creased the yield of oats by 2.3 bushels, decreased the 
yield of clover by 70 pounds per acre and increased the 
yield of wheat by 0.1 bushel per acre, these being the 
general average resultS from four years of corn and from 
two yeara each of oats, clover and wheat. 

If now we turn to the extensive peaty swamp soil of 
northern and north-central Illinois, we find by analysis 
that it contains'in one million pounds of the surface soil 
1,960 pounds of phosphorus and 2,930 pounds of potas- . 
sium, or more than three times as much phosphorus and 
less than one sixth as much potassium as the common 
prairie. We also find that, as an average of triplicate 
tests each year, potassium increased the yield of corn per 
acre 1)y 20.7 bushels in 1902, by 23.5 busheL in' ] 903, by 
29.0 bushels in 1904 and by 36.8 bushels in 1905; while 
the addition of phosphorus produced a decrea.se of 0.1 
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bushel in 1902 and an increase o f 0.9 bushel in 1903, of 
3.9 bushels in 1904 and of 0.3 bushel in 1905. 

As an average of the results from twenty plots of un
fertilized land in the Pennsylvania rotation experiments 
with corn, oats, wheat and hay (clover and timothy 
mixed), the crop values in two consecutive twelve-year 
periods decreased by 26 per cent; while, as all average of 
the twenty-four years, the crop values wers increased 62 
per cent by farm manure and 65 per cent with commercial 
plant food, as compared with results on unfertilized land.-

The records from the Agdell rotation field at Rotham
stcd show that as an average of the turnips, barley, clover 
(or beans) and wheat the yield decreased on unfertilized 
land by 42 per cent measured by the results from two 
consecutive thirty-two-year periods; and, if we span a 
sixty-year period, we find that the yield of turnips on 
unfertilized land was 10 tons per acre in 1848 and less 
than Y2 ton in 1908; that the barley yielded 46.5 bushels 
in 1849 and only 10 bushels per acre in 1909; the clover 
produced 2.8 tons in 1850 and less than 1 ton per acre in 
1910; while the wheat following clover produced 39.7 
bushels in 1851 and 24.5 bushels in 1911. 

The application of plant food (for the turnip crop only) 
in the same rotation over a period of sixty-four years in
creased the average yield of turnips from 1 � tons to 
17 Y2 tons per acre, increased the yield of the barley fol
lowing from 24.4 to 38.5 bushels, then increased the aver
age yield of legumes from 1 ,945 pounds to 4,413, and 
increased the yield of wheat after legumes from 25 to 
34.8 bushels, as compared with the unfertilized land. 

If, again, we span the sixty years, we find that on the 
fertilized land the yield of turnips was 12 Y2 tons in 1848 
and 17 Y2 tons in 1908; that barley produced 35.9 bushels 
in 1849 and 33.4 bushels in 1909; that clover produced 
3 Y2 tons in 1850 and 4Y2 tons in 1910; while wheat 
yielded 30.3 bushels in 1851 and 38 bushels per acre in 
1911. 

Thus, the records show that during the last four years, 
following a sixty-year period, thc plant food applied has 
increased the yield of wheat by 55 per cent, inoreased the 
barley by 234 per cent and the clover by 340 per cent; 
while the yield of turnips on the fertilized land was 49 
times as great as on the unfertilized land. 

With these facts in mind we may well consider the fol
lowing from Whitney in Farmers' BuUe tin 257: 

"Apparently, these small amounts of fertilizers we add 
to the soil have their effect upon these toxic substances 
and render the soil sweet and more healthful for growing 

Fire Hazards in Rubber Manufacture* 
By L. Alexander Mack 

THE greatest hazard in the manufacture of rubber 
products is not the rubber itself but its solvents. "Rub
ber cement," as it is commonly called, is composed of 
pure rubber, cut fine and softened in carbon dioxide, 
after which this mixture is dissolved in benzene, mak
ing a powerful adhesive. The dangers of volatile 
fumes of benzene are well known to every underwriter, 
and the danger from careless use of rubber cement 
cannot be too strongly emphasized. The inspector 
should devote particular attention to this material, first 
as to its storage, and, secondly, as to its actual use. 
It is worth noting, however, that once the cement has 
been applied and becomes dry, the danger point appears 
to have been passed. 

-STORAGE OF RUBBER CEMENT._ 

Manufacturers realize that with a costly product like 
rubber cement it is important that every gallon pur
chased should be used. This result cannot be obtained 
when the wooden barrel which has served for its trans
portation is afterward used for storage. Such a' bar
rel is more o� less porous, and so in the best plants the 
cement is at once transferred to metal tanks, buried 
underground at least thirty feet from any building. 
This is the only safe and approved method of storage 
of rubber cement. The inspector should satisfy him
self that only a day's supply of cement is kept in the 
factory at one time, and this must be kept in 
self-closing metal cans. It seems almost needless to say 
that smoking should be prohibited within any portion 
of a plant where such material as rubber cement is 
used in almost every department. 

STATIC ELECTRICITY. 

Next to the hazard of rubber cement is the danger 
from static electricity. Instances are of frequent oc
currence, where in moving a sheet of rubber-lined eot
ton duck or belting across a table top enough static 
electricity is developed to generate a good sized spark. 
This is extremely dangerous if there is any rubber 
cement near by. The best safeguard against this haz
ard is to have all tables in this department "grounded" 
-a simple expedient for every manufacturer. 

BUFFING. 

Some attention should be given to the department 
where buffing is carried on. The fine dust, here given 
off, though composed partly of rubber, has an admix-

• Reproduced from The WeeW. UndertDrlter. 

plants. We believe it is through this means that·our fer
tilizers act rather than by supplying food to the plant. 

"There is another way in which the fertility of the �il 
can be maintained, viz., by arranging a system of rota
tion and growing each year a crop that.is not injured by 
the excreta of the preceding crop; then when the time 
comes around for the first crop to be planted again the 
soil has had ample time to dispose of the sewerage result
ing from the growth of the plant two or three years before. 

. Barley will follow potatoes in the Rothamsted 
experiments after the potatoes have grown so long that 
the soil will not produce potatoes. The barley grows un
affected by the excreta of the potatoes, another crop fol
lows the barley, and the soil is then in condition to grow 
potatoes again . . 

"In other experiments of Lawes and Gilbert they have 
maintained for fifty years a yield of about 30 bushels of 
wheat continuously on the same soil where a; complete 
fertilizer has been used. They have seen their yield go 
down where wheat followed wheat without fertilizer for 
fifty years in succession from 30 bushels to 12 bushels, 
which is what they are now getting anually from their 
unfertilized wheat plot. With a rotation of crops with
out fertilizers they have ,also maintained their yielc:\ for 
fifty years at 30 bushels, so that the effect of rotation has 
in such case been identical with that of fertilization." 

If we turn to the Rothamsted data, we find that the 
first recorded yield of wheat on the unfertilized plot on 
Broadbalk Field was not 30 bushels, but only 15 bushels; 
that the average of the first eight years was 17.4 bushels; 
that the best fertilized plot on the same field has aver
aged not 30 bushels, but 37.1 bUl:lhels for fifty-five years; 
that, as stated above, the wheat grown in rotation, fol
lowing a leguminous crop, has averaged not 30 bushels, 
but 25 bushels on unfertilized land, and 34.8 bushels 
where fertilizers are applied for turnips three years before. 

The following pertinent quotations are from Whitney 
and Cameron in Bureau of Soils Bulletin 22: 

"In England and Scotland it is customary to make an 
allowance to tenants giving up their farms for the unused 
fertilizers applied in previous seasons. The basis of this 
is usually taken at 30 to 50 per cent for the first year, and 
at 10 to 20 per cent fur the second year after applica
tion; but, in the experience of this bureau there is no such 
apparent continuous effect of fertilizers on the chemical 
constitution of the soil. (Page 59.) 

"It appears further that practically all soils contain 
sufficient plant food for good crop yield; that this supply 

ture of lint fro mthe bufllng wheels themselves. This 
finely divided material, if allowed to accumuiate, would 
make an excellent subject for spontaneous combustion, 
especially it left wl1ere any grease or oil could drop on 
it. Complete blower systems should be installed to 
carry the dust direct to the boiler room, where it should 
be destroyed as soon as. practicable.' There is very 
little danger of the buffers developing enough heat to 
set fire to any fumes of benzene in this department. 

STORAGE AND WASHING. 

The storage of crude rubber under suitable condi
tions does not present any undesirable features from' 
the underwriter's viewpoint. Nor does the process of 
washing, for, in spite of the frequent presence of for
eign substances, water is so necessary an adjunct to 
this process as to make fire an impossibility at this 
stage of! the work. 
, The rubber manufacturer thus need not fear the 
risk of fire through the storage of crude rubber or the 
processes incidental to purification. 

CHEMICAL ROOM. 

The chemical room should be carefully inspected to 
make sure that all chemicals are stored in standard 
self-closing bins of lock-jointed tin. The best mills 
store their chemicals in a separate building from which 
the boxes containing mixed chemicals and raw rubber 
stock are conveyed by a belt to the mixing machines. 
Lampblack is a decidedly dangerous substance, com
posed almost entirely of carbon. If it becomes damp 
it will heat up sufficiently to char its paper wrappings, 
or the paper linings of barrels in which it has been 
shipped, and if left long enough will. eventually set 
fire to the barrel itself. Barium sulphate is a rapidly 
oxidizing metallic substance which is a frequent source 
of trouble if allowed to beCome damp; carbon disulphide 
is a liquid similar to benzene in its volatile and explo
sive qualities. There is danger also frQm unsla�ed 
lime becoming slaked arid setting fire to things about it. 
Sulphur is not bad, and there is no danger from whit
ing, paraffin or litharge. 

MIXING AND CALENDERING. 

In the mixing process the underwriter will find little 
or no special hazard, as a high temperature would spoil 
the rubber. The temperature of the mixing roliers is 
maintained .at a\:tont 176 deg. Fahr., and steam heat is 
now almost unive'rsally employed. 

VULCANIZING. 

The fire hazard from the vulcanizers cannot be sil.id 
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will be indefinitely maintained." (Page 64.) 
In Bureau of Soils Bulletin 55, by Whitney, entitled 

"Soils of the United States," issued in 1909, we find under 
the heading "Permanency of Soil Fertility as a National 
Asset" the following summarized statements: 

"The soil is the one indestructible, immutable asset 
that the nation possesses. It is the one resource that can 
not be exhausted; that can not be used up. (Page 66.) 

"From the modern conception of the nature and 'Pur
pose of the soil it is evident that it can not wear out, that 
so far as the mineral food is concerned it will continue 
automatically to supply adequate quantities of the min
eral plant food for crops. (Page 79.) 

"As a national asset the soil is safe as a means of feeding 
mankind for untold ages to come." (Page SO). 

As stated in the beginning, I have not planned to dis
cuss the subject of plant food in relation to soil fertility; 
but I felt it a duty as well as an honor to be permitted to 
accept a place on your programme; and I have placed 
before you some most important and trustworthy data 
bearing upon the question. I have presented some sta
tistics for consideration in connection with the gravest 
problem which now confronts America, namely, the 
problem of restoring American soil and of maintaining 
American prosperity. I have quoted accurately and 
fairly from the teachings of Whitney and Cameron; and 
I also submit for your information the following quota
tion from Director A. D. Hall, of Rothamsted: 

"I cannot agree with Prof. Whitney's reading of the 
results on the Agdell field in th� least. The figures he 
quotes for wheat are hardly justifiable as approxima
tions, and are in spirit contrary to the general tenor of the 
particular experiment. . . . In my opinion the results 
on the Agdell rotation field are directly contrary to Prof. 
Whitney's idea that rotation can do the work of fertiliz
ers. (From Report of the Committee of Seven. appointed 
by the Association of Official Agricultural Chemists 't\) 
consider in detail the questions raised,' published in full 
in Circular 123 of the University of Illinois Agricultural 
Experiment Station.)" 

All long-continued investigations and, likewise, all 
practical agricultural experience show that great. reduc
tion in crop yields ultimately occura unless plant food 
is restored to the soil; and, as a rule, the chemical com
position of normal soil is an exceedingly valuable guide 
in determining the kinds of material which should be 
supplied in practical systems of soil enrichment and pres
ervation. 

to amount to anything more than the usual steam pipe 
hazard, steam being the medium now employed in vul
canizing in practically all factories. With the boiler 
house properly isolated aDd the vulcanizers set on 
metal, and with all surrounding woodwork protected 
with metal sheathing, the hazards of the vulcanizer can 
be reduced to a minimum. 

RECLAIMING HAZARDS. 

The hazards of the reclaiming house are chiefly those 
of the storage of chemicals. Sulphuric acid, nitric acid 
and caustic soda are the chemicals principally used. 
All are dangerous unless kept in approved receptacles, 
preferably in a detached' building. The machinery and 
arrangement of the reclaiming plant present no more 
serious hazard than that the floors must iJf necessity be 
pierced in numerous places to facilitate the handling 
of the reclaimed material, thus making a total loss on 
this structure a high probability if fire once gets a start. 

MISCELLANEOUS. 

As before indicated, the hazard of oily waste and 
lint is to be looked for in the department where jackets 
are woven for hose. Self-closing metal cans should be 
provided for waste in this department. Large plants 
frequently run their own printing establishments. 
Benzene is the dangerous substance here, and should 
be kept in patent safety cans and only a day's allow
ance kept in the shop at one time. 

OTHER RUBBER INDUSTRIES. 

While this article will not deal with the hazards to 
be found in factories making rubber clothing, boots and 
shoes, tires and druggists' sundries, it will be well 
to note that the hazard in the clothing industry is 
chiefly in the spreading of the daub, which is virtually 
a rub

'
ber cement mixture. Static electricity is the 

dangerous feature here. In the boot and shoe industry 
the lacquering room seems to ·be the source of trouble. 
Here the lacquer, composed of highly inflammable ma
terials, is "slathered" over the boot or s1).oe by hand, 
and the article is at once put on a rack and taken into 
the drying room, where a high temperature prevails. 
Trouble may frequently develop here. 

FIRE PROTECTION. 

A full equipment of fire pailS, extinguishers, s.tand
pipe and hose, and, above all, a thorough sp$kler 
equipment, will do much toward making rubber works 
profitable to the underwriters. G()¢ _ housekeeping is, 
of course, an essential to every well organized factory, 
and should be insisted upon by the inspector. 
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